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CONVERSION FACTORS

For the convenience of readers who may want to use the International
System of Units (SI), conversion factors for terms used in this report are
listed below:

MultiElx By To obtain the SI units
foot (ft) 3 0.3048 meters (m)
cubic foot per second (ft°/s) 0.02832 cubig meters per second
(m®/s)
inches (in.) 25.40 millimeters (mm)
miles (mi) ) 1.609 kilometers (km)
square miles (mi<) 2.590 square kilometers (km?)

Temperature
degrees Fahrenheit (°F) °C=5/9 (°F-32) degrees Celsius (°C)

Specific Conductance

microsiemens per | 1.000 micromhos per
centimeter (uS/cm) centimeter (umhos/cm)
at 25 °C at 25 °C
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HYDROLOGIC DATA FOR SELECTED STREAMS IN THE COAL AREA OF

SOUTHEASTERN OKLAHOMA, JULY 1978 TO SEPTEMBER 1982
By Stephen P. Blumer and Lee Ann Alf

ABSTRACT

Hydrologic data on quantity and quality of surface waters were collected
in the coal resource area of southeastern Oklahoma during an investigation of
the effects of coal surface mining on the hydrology of the area. The
objective of the study was to determine the characteristics of the regional
hydrologic system and to detect and document changes in the system that may
occur as the result of coal surface mining. This report presents data which
were collected at 13 sites in 4 counties between July 1978 and September 1982.

The data include: (1) mean daily stream discharge; (2) physical
properties, selected field constituents, and concentration of suspended
sediment of water samples; (3) concentration of selected common constituents,
nutrients, and trace elements of water samples; (4) mean daily specific
conductance, pH, water temperature, and disssoved oxygen; and (5) analyses of
biological samples.



INTRODUCTION

The Surface Mining Control and Reclamation Act, Public Law 95-87, was
enacted in 1977 and created an immediate need for extensive information about
the probable hydrologic consequences of mining and reclamation. Under Section
507 (b) (11) of the Act, an appropriate Federal or State agency must provide
water-quality and hydrologic information on the '"general area" to applicants
for coal-mining permits, so that applicants can assess the probable effects of
the proposed mining. Regulatory authorities also need hydrologic data to
determine the probable cumulative impacts of all anticipated mining on the
hydrologic system.

To help meet the goals of the Act, the U.S. Geological Survey collected
hydrologic data on the quantity and quality of streams in the southeastern
Oklahoma coal resource area (fig. 1). The purpose of this report is to
provide a compilation of data collected between July 1978 and September 1982,
All of the data are stored in the U.S. Geological Survey National Water Data
Storage and Retrieval System (WATSTORE).

STUDY AREA

Most of the Federal coal ownership in Oklahoma is in the southeast part
of the State. The Geological Survey stream data collection was concentrated
in Latimer, Le Flore, and Pittsburg Counties (fig. 1). Hydrolo%ic data
were collected from streams with drainage areas ranging from 4.39 mi“ to 445
mi® representing various combinations of land use and vegetation cover.
Although surface mining was conducted in most of the area, only three study
basins had a history of prior coal mining activity. The number of sites in
each county are: Atoka, 1 (fig. 2); Latimer, 2 (fig. 3); Le Flore, 6 (fig.
4); and Pittsburg, 4 (fig. 5). Descriptions of all data-collection sites are
given in table 1.

The principal areas of Federal coal and streams studied in this project
are in the McAlester marginal hills geomorphic province (Johnson and others,
1972). In this province, the rocks have been folded to form northeast- or
east-trending synclines and anticlines. The landscape is characterized by
irregular hill and ridges generally capped by erosion-resistant sandstone;
vegetation consists of trees and shrubs. The intervening valleys have been
formed by weathering of thick, easily eroded shale; vegetation consists of
shrubs and grasses. The primary land use of valley areas where coal is most
easily accessible is pasture.

The climate of the area consists of hot and humid summers, and generally
cool and mild winters, with little snow. Annual precipitation increases from
42 to 48 in. in a southeasterly direction across the study area, with heaviest
accumulations in April through June. Thunderstorms are dominant in spring
through summer with frontal precipitation more common in late fall to early
spring. Mean annual runoff varies from 10 in. in the southwest to nearly 20
in. along the eastern edge of the study area. Southerly winds prevail during
the summer, supplying moisture from the Gulf of Mexico. Wintertime weather
can alternate between southerly humid and drier polar air masses. The mean
daily air temperature for July is about 28 °C, whereas in January it is about
2 °C. Annual lake evaporation is about 55 in.
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DATA COLLECTION

Streamflow data collection began in July 1978 with the installation of 12
stream-gaging stations (table 2) (See Buchanan and Somers, 1968 and 1969; and
Carter and Davidian, 1968). 1In July 1980 all data collection ceased at site &4
because of difficulty in collecting representative  samples; the
data-collection instrumentation was moved to site 1. Stream discharge data
collection was terminated at sites 1, 6, 9, 10, 11, 12, and 13 in September
1981, and at sites 2, 3, 5, 7, and 8 in September 1982.

Periodic water-quality measurements also began in July 1978 (See Stevens
and others, 1975; Guy, 1969; and Guy and Norman, 1970). Physical properties
of water were measured generally weekly in 1979, biweekly in 1980 and monthly
in 1981 (table 3). Water-quality sampling was conducted on a biweekly to
monthly basis during 1979 and 1980 and on a monthly basis in 1981 (table 4).
Only a few water-quality samples and physical property measurements were made
after September 1981.

Two flow-through water-quality monitors were operated at three sites.
These monitors provided continuous records of specific conductance, pH, water
temperature, and dissolved oxygen during flow periods. The monitors were shut
down during extremely low flow and cold temperatures to prevent equipment
damage. Daily specific conductance, pH, water temperature, and dissolved
oxygen records are given for site 5, 1979 to 1981; site 6, 1979 to 1980; and
site 7, 1981 (tables 5-8).

Biologic data were collected during 1981 at all sites except site 4.
(See Greeson and others, 1977.) The number of organisms per milliliter of
water along with the percent of the total sample each organism represents is
shown in table 9,
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Table 1.--Descriptions of sampling sites
[Number to left of site name is the same as shown on figs. 2 to 5;

number to right of site name is U.S. Geological Survey downstream
order number ]

SITE 1 TI CREEK NEAR BLANCO, OK  (07231965)

LOCATION.--Lat 34°45'44", long 95°44'59", on west line of NW 1/4,
sec. 5, T. 3 N., R, 15 E., Pittsburg County, Hydrologic Unit
11090204, at bridge on State Highway 63, 1.6 mi (2.6 km) east
of Blanco, and at mile 1.3 (2.1 km).

DRAINAGE AREA.--4.82 mi2 (12.48 km?).

SITE 2 BRUSHY CREEK NEAR HAILEYVILLE, OK  (07231975)

LOCATION.~--Lat 34°48'05", long 95°39'16", in NE 1/4 SE 1/4 sec.
19, T. 4 N., R. 16 E., Pittsburg County, Hydrologic Unit
11090204, on downstream left bank at county road bridge, 0.9 mi
(1.4 km) south of junction of State Highway 63 and county road,
1.2 mi (1.9 km) northeast of Arch and 6.3 mi (10.1 km)
southwest of Haileyville.

DRAINAGE AREA.--139 mi? (360 km?), of which 14.0 mi? (36.3 km?) is
regulated by floodwater retarding structures.

SITE 3 PEACEABLE CREEK NEAR HAILEYVILLE, OK  (07231990)

LOCATION.-~-Lat 34°51'07", long 95°39'15", on east edge of NE 1/4
sec. 6, T. 4 N., R, 16 E., Pittsburg County, Hydrologic Unit
11090204, at right downstream end of county road bridge, 3.3 mi
(5.3 km) south of Bache, 5.0 mi (8 km) west of Haileyville, and
at mile 5.7 (9.2 km).

DRAINAGE AREA.--134 mi? (347.1 km?), of which 11.0 mi? (28.5 km?)

is regulgted by floodwater retarding structures, and 21.0 mi
(54.4 km“) is regulated by Brown Lake.

SITE &4 DEER CREEK NEAR McALESTER, OK (07232024 )

LOCATION.--Lat 34°56'58", long 95°51'00", near center of sec. 32,
T. 6 N., R. 14 E., Pittsburg County, Hydrologic Unit 11090204
on right bank 500 ft (152 m) downstream from bridge on U.S.
Highway 270, 0.4 mi (0.6 km) west of junction with Indian
Nation Turnpike and 4.1 mi (6.6 km) west of McAlester.

DRAINAGE AREA.--38.3 mi2 (99.2 km?).
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SITE 5 COAL CREEK NEAR SPIRO, OK  (07246615)

LOCATION.--Lat 35°15'11", long 94°45'17", on south edge of NW 1/4
sec. 15, T. 9 N., R, 24 E., Le Flore County, Hydrologic Unit
11110104, on right downstream side of bridge on U.S. Highway 59
and State Highway 9, 0.4 mi (0.6 km) southeast of junction of
U.S. Highway 59 and State Highway 9, 7.1 mi (11.4 km) west of
Spiro, and at mile 2.0 (3.2 km).

DRAINAGE AREA.--18.1 miZ (46.9 km?).

SITE 6 FOURCHE MALINE NEAR WILBURTON, OK  (07247450)

LOCATION,--Lat 34°55'25", long 95°15'10", on east line of NW 1/4
sec. 12, T. 5 N.,, R. 19 E., Latimer County, Hydrologic Unit
11110105, on right downstream end of bridge on U.S. Highway
270, 2.5 mi (4 km) east of water tower in Wilburton, and at
mile 53.1 (85.4 km).

DRAINAGE AREA.--56.2 mi? (145.6 km?), of which 35.1 mi% (91.0 km?)
is regulated by floodwater retarding structures.

SITE 7 RED OAK CREEK NEAR RED 0AK, OK  (07247550)

LOCATION.--Lat 34°56'23", long 95°01'58", on east line in NE 1/4
sec. 1, T. 5 N,, R, 22 E., Latimer County, Hydrologic Unit
11110105, on right downstream side of bridge on county road,
0.9 mi (1.4 km) south of intersection with U.S. Highway 270,
and 2.5 mi (4.0 km) southeast of Red Oak.

DRAINAGE AREA.--13.10 miZ (33.9 km?).

SITE 8 CASTON CREEK AT WISTER, OK  (07248600)

LOCATION.--Lat 34°57'27", long 94°44'18", on SW 1/4 SE 1/4 sec.
26, T. 6 N., R, 24 E., Le Flore County, Hydrologic Unit
11110105, at pier on left downstream side of county road bridge
0.15 mi (0.24 km) downstream from Mountain Creek, and 0.8 mi
(1.3 km) along county road southwest of intersection with U.S.
Highway 270 at Wister, and at mile 2.4 (3.9 km).

DRAINAGE ARFA.--72.9 mi? (188.8 km?), of which 46.3 mi? (120 km?)
is regulated by floodwater retarding structures.

11



SITE 9 MORRIS CREEK AT HOWE, OK  (07248620)

LOCATION.--Lat 34°57'34", long 94°37'45", NE 1/4 SE 1/4 sec. 26,
T. 6 N., R. 25 E., Le Flore County, Hydrologic Unit 11110105,
at left downstream end of bridge on old U.S. Highway 59, 0.8 mi
(1.3 km) northeast of downtown Howe, and at mile 4.2 (6.8 km).

DRAINAGE AREA.--19.4 mi2 (50.2 km?).

SITE 10 SUGARLOAF CREEK NEAR MONROE, OK  (07248700)

LOCATION,--Lat 35°00'00", long 94°31'21", on east line of SE 1/4
sec. 11, T. 6 N., R. 26 E., Le Flore County, Hydrologic Unit
11110105, on left downstream end of bridge on State Highway
112, and 1 mi (1.6 km) northwest of Monroe.

DRAINAGE AREA.--53.6 mi? (138.8 km?).

SITE 11 OWL CREEK NEAR McCURTAIN, OK  (07249100)

LOCATION.--Lat 34°07'40", long 94°53'03", on east line NW 1/4
sec. 33, T. 8 N., R. 23 E., Le Flore County, Hydrologic Unit
11110105, on downstream side of bridge at left pier on county
road bridge 3.4 mi (5.5 km) south from intersection with State
Highway 31 at Milton Cemetery, 5.2 mi (8.4 km) southeast of
McCurtain, and at mile 3.8 (6.1 km).

DRAINAGE AREA.--27.9 mi? (72.3 km?).

SITE 12 HOLI-TUSKA CREEK NEAR PANAMA, OK  (07249422)

LOCATION,--Lat 35°12'46", long 94°40'21", on east edge of NE 1/4
sec. 32, T. 9 N,, R. 25 E., Le Flore County, Hydrologic Unit
11110105, on left downstream end of culvert on U.S. Highways 59
and 271, and 3.2 mi (5.1 km) north from center of Panama, and
at mile 6.2 (10.0 km).

DRAINAGE AREA.--4.39 mi (11.37 km?).

SITE 13 MUDDY BOGGY CREEK AT ATOKA, OK  (07332950)

LOCATION.--Lat 34°23'23", long 96°07'12", in SE 1/4 SW 1/4
sec. 11, T. 2 S., R. 11 E., Atoka County, Hydrologic Unit
11140103, on right downstream side of MKT railroad bridge in
northeast Atoka and at mile 80.1 (128.9 km).

DRAINAGE AREA.--445 mi? (1,153 km?), of which 32.6 mi2 (84.0 km2)
is regulated by floodwater retarding structures.

12
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 4 DEER CREEK NEAR McALESTER

WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 5 COAL CREEK NEAR SPIRO

WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 5 COAL CREEK NEAR SPIRO
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 5 COAL CREEK NEAR SPIRO
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 6 FOURCHE MALINE NEAR WILBURTON

WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 8 CASTON CREEK AT WISTER

WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

NOV DEC JAN FEB MAR APR MAY JUNE JuLy AUG SEPT
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued
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SITE 9 MORRIS CREEK NEAR HOWE
WATER YEAR OCTOBER 1980 to SEPTEMBER 1981
NOV DEC JAN
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Table 2.--Mean daily stream discharge, in cubic feet per second, at sélected sites--Continued
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61.4

INCHES 11.20
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MEAN 16.0

TOTAL 5843.64
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 10 SUGARLOAF CREEK NEAR MONROE

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
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ACRE-FEET 37650

INCHES 13,17

1980 MINIMUM .00
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MEAN 52.0

18982,80
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Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

SITE 13 MUDDY BOGGY AT ATOKA
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.00
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ACRE-FEET 272

ACRE-FEET 64130

INCHES 2.70

4700 MINIMUM .00

MEAN 88.3 MAXIMUM

TOTAL 32330.59



Table 2.--Mean daily stream discharge, in cubic feet per second, at selected sites--Continued

MUDDY BOGGY AT ATOKA

SITE 13
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
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Table 6.--Mean daily pH (arithmetic), in standard units, of water at selected sites
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Table 6.--Mean daily pH (arithmetic), in standard units, of water at selected sites--Continued

COAL CREEK NEAR SPIRO
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Table 6.--Mean daily pH (arithmetic), in standard units, of water at selected sites--Continued

COAL CREEK NEAR SPIRO

SITE 5
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
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Table 6.--Mean daily pH (arithmetic), in standard units, of water at selected sites--Continued

FOURCHE MALINE NEAR WILBURTON

WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
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Table 6.--Mean daily pH (arithmetic), in standard units, of water at selected sites--Continued

FOURCHE MALINE NEAR WILBURTON

SITE 6
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
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Table 6.--Mean daily pH (arithmetic), in standard units, of water at selected sites--Continued
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Table 7.--Mean daily water temperature, in degrees Celsius, at selected sites

COAL CREEK NEAR SPIRO

WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
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Table 7.--Mean daily water temperature,

COAL CREEK NEAR SPIRO

SITE 5
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

SEPT

NOV DEC JAN FEB MAR APR MAY JUNE JuLy AUG

oCcT

DAY

nINNO O

« o o 0 o
a0 A AW O\
aaNANAN

NoownN

MNAOISIALWIA

e

INONNO

Nt F 0D

NN

——0o

— AN N

INNO NN

COONO
[aalaalaaToN[agl

nococown

~NooNS
NN NN

ninnino

——ONDOO
NN ™0

NOoOO ¢+

¢« o o o
~SONSIN !
Land aef oad g

NN ONIN

e ¢ e o o
DO
—

INOoNoN

IS e ol ekl od

INOONO

AN~
haark andk and ond ot

QOoONINO

e« s s s s

AN O\0
OO~

ONONO
—

mnonnmn

QOO
MMAMAIN

oonne

* e o e
WNNNN\D
NN

olelolelo]

" s s e
NFNNO
aNANANNA

:.yom

NNOoOonN

[ AVelNe] ) ge o)

NNoIN

ONOOO

¢ s s o 8

NONONPS IS
Lt ol ol ol o

—aMIFN
Lok aad ol ool

302

-

Nooown

O F NN
NN

NONCO

NSO OO\

e~

INNO OO

¢ o & o 8

O=—MINY
e

Qoonin

L I I L
DO
— AN

VSNONO

—red

[TaYen]ValVoYan

e e o o o
A \O\ONN
NN AN

NNNO O

¢ e 0o o o

nNNoO oW

* s s & s

aNOONN
N

— AN
AN

-

SOoONINOO
T e e e e e
PNISSAOONON
NN

oNnoon

¢ o ¢ 9 o
———e
MNMNAMNMN

27.0

22.0

NOoOonnN

~N~SOS S
NAANANN

-

NINOOCO ¢

e

INOoNOoOOon

NN O
e

NOoNOoWNnN

ANole oX- ol o7 ) Ne]

o

28.5

29.5

9.5 17.0

7.0 6.5 5.0

10.5

19.0

MEAN



Table 7.--Mean daily water temperature, in degrees Celsius, at selected sites--Continued
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degrees Celsius, at selected sites--Continued
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Table 7.--Mean daily water temperature,
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Table 7.--Mean daily water temperature, in degrees Celsius, at selected sites--Continued

FOURCHE MALINE NEAR WILBURTON
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WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

JUNE JuLy AUG SEPT

MAY

NOV DEC JAN FEB MAR

oCcT

DAY

-
-

onnino

\O\O\OIN©
Lt el ol

(BN al"aY Y
1

1 10NN
-

oomom
m##@h

mmmmo

mmm&m

OOCOO
###mw

(elelelele)

¢ & & o o
NF M
T e

oNNNe

e o & o o
OO0
N ==

NN N

QONON

NONNN

Lol Vol ol ol

[alelelalry)

WOV \0
Lot el ol ol

mOOO'

¢« o o 0
NPPOI
Ll ol

mCOmO
WWWMN

NNO NN

® & & o o
—Oee—ON
e

oNNoO O

e & o o o

VDD DN

T e g

ONONO
—

-
-
-

Qownin
. L ) [
NN~
aNANNN

[Tal7aYTaYVaVal
* o s s 0

Ll ol QUG ST oY

NINNO O

¢ ¢ s o

AN

momom

wmwwm

oNoon

® o o o o

NN \OINN
e

—ONMNG N
e

38056

-

-
-

mmcmm
¢Nmmm

NOoOOooWN

. e @ . @
WA=t
e e

nonown

® o o o

NSNS ONO

e

ONONO
Lond ol ol ad oV

-
-

-
-
-

QNINNO

e & o & o

AN
Ll

ninoown

o & & s 0

NONN—O
=

OOmOO
hmmwh

-

-
-
-
-
-

-
-
-
-
-

5
5
0
0
0

(3
.
[3
(3
.

6
5
6
6
6

-
-
-

OO INN
e o & & o @
[l ol o]e o] RV}

oommo:
O M~NT

OOOmOO

OSNDONO
AN NAIMM

17.0 10.0 6.0 6.0 5.0 9.5 16.5 19.0 - - - .-

MEAN



Table 7.--Mean daily water temperature, in degrees Celsius, at selected sites--Continued

RED OAK CREEK NEAR RED O0AK
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Table 8.--Mean daily dissolved oxygen, in milligrams per liter, of water at selected sites

COAL CREEK NEAR SPIRO

SITE 5
WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
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liter, of water at selected sites--Continued

in milligrams per

Table 8.--Mean daily dissolved oxygen,

COAL CREEK NEAR SPIRO

SITE 5
WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
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liter, of water at selected sites--Continued

in milligrams per

Table 8.--Mean daily dissolved oxygen,

COAL CREEK NEAR SPIRO
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FOURCHE MALINE NEAR WILBURTON

SITE 6
WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
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Table 8.--Mean daily dissolved oxygen, in milligrams per liter, of water at selected sites--Continued
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liter, of water at selected sites--Cont

in milligrams per

Table 8.--Mean daily dissolved oxygen,
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Table 8.--Mean daily dissolved oxygen, in milligrams per liter, of water at selected sites--Continued
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